Hz                         PRELIMINARY.
823. Even in the instance we have chosen above, that of th<: planetary motions, the observed effects are complex; because, unless possibly in the case of a double star, we have no instance of the undisturbed action of one heavenly body on another; but to a firsl approximation the motion of a plan'et about the sun is found to be the same'as if no other bodies than- these two existed; and th< approximation is sufficient to indicate the probable law of mutual action, whose full confirmation is obtained when, its truth beinc assumed, the disturbing effects thus calculated are allowed for, and found to account completely for the observed deviations from the consequences of the first supposition. This may serve to.^ive an idea of the mode of obtaining the laws of phenomena, which can "only be observed in a complex form; and the method can always be directly applied when one cause is known fo be pre-eminent
324. Let us take o case of the other'kind—that in which the effects are so complex that we cannot deduce the causes from the observation of combinations arranged in •Nature, but must endeavour to form fen outselves other combinations which may enable us to study the effects of each cause separately, or at least with only slight modification from the interference of other causes.
A stone, when dropped, falls to the ground j a brick and a boulder, if dropped from the top of a cliff at the same? moment, fall side by side, and reach the ground together. But a brick and a slate do not; and while the former falls in a nearly vertical direction, the lattei describes a most complex path. 'A sheet of paper or a fragment ol gold-leaf presents even greater irregularities than the slate. But b> a slight modification of the circumstances, we gain a considerable insight into the nature of the question. The paper arid gold-leaf, ii rolled into balls, fall nearly in a vertical line. Here, Chen, there arc evidently at least two causes at work, one which tends to make oil bodies fall, and that vertically; and another which depends on the form and substance of the body, and tends to retard it* fall and aitei its vertical direction. How can we study the effects of the former <3h all bodies without sensible complication from the latter? The effects of Wind, etc., at once point out what the latter cause i% the air (whose existence we may indeed suppose to have been discovered by such effects); and to study the nature of the action of the former it it necessary to get rid of the complications arising from the presence of air. Hence the necessity for Experiment. By means of an apparatus to be afterwards described, we remove the greater part of the air from the interior of a vessel, and in that we try again our experiments on the fall of bodies; and now a general law, simple in the extreme, .though most important in its consequences, is at once apparent—viz. that all bodies, of whatever size, shape.,. 6r material, if dropped side by side at the same instant, fall side Wside in a space void of air. Before experiment had thus separated the phenomena, hasty philosophers had rushed to the conclusion that some bodies possess the quality of heaviness,, others that of Hgfrtouut etc. Had